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00 



(2) #^ 2001-506160 

rtte>wfflSrfflV\ tt<£>E?iJ«:8&ffiU mfcZMM l,1£mtomz ioTtfcb 

3 ^#s^ 0 



(3) !$m 2001-506160 

«t S8Wfe*Wfll^i-5«[©E^JSrttWi-«. ft rfSS 12, 1 3 * fctt 1 4 
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2^bi 7 ^ -eco v ^-rtifr i o & mm* 

1 8 Kto&mWo 

So 

2 1. jtuiEfigttSfctt (irradiated radiation) (±#£i£-e&5. ft^II 1 8 S 
fete 1 9 ^ta*fe(7)agg o 

2 2 . SufEMUi. ^W^jtei^ftt^ifis 40 # m^tL J: >9 /h $ 5 
. ft^I 18^21 ^^TfL7W.lfeiiiCQ^ 0 

23. m^m^mnt^k, mmwcM(Di^±(D2^^m^^— K^e>, m 

srK#t5^fco-c, tuta^m-AtJ-rs^ fiwa^itttf^it«^^rBi 
n i/^ b-t?fct? N tutai/=i— Kfesv^{4#i/n— K« % m^mmm (phas 

e-perturbed component) SrtS^ LfcHUlH^^P>tfrlE^*f^^ C^^, — 431 

evolution) ^ISiS ^fc^fil^itiS^M^ (differential transport-of-int 
ensityequation) 3r$?< iiluiot^ ^ COffi^ ^mi^^fiff^CO^^ 



(5) #S 2001-506160 

2 6 . ful2M;$tmxM$c!f£-a tr, fit ^ 2 3, 24Jfc(125 {£flE*fc<E> 
27. MfSX^^ttfi N 0. 5keV^f,lMeV©iB-Cfc5, iM2 6 
2 8 . H&ia^tt^fi^W^lCl^fett-efo 5 , 2 6 * fete 2 7 (CfSgcO 

2 9 . ft&BBflSAWefeit tt^fe^-c s . it^s 2 6 * tc n 2 7 ic$m<Djfm 0 

o 

3 1 . fcMBfllEJMMfcra, — « (uniform) r^!)^ (Dirichlet) itH^rt. 
— «|y-T^^ (Neumann) SyMfe#&5V>tt— (periodic) iJlJI^ft^ 
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3 3. ^^AtJi^Si^tJ^fD^ 
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*:#miSA^^5m©ffl^#fFmJ®^)S^MWO 95/05725 (PCT/ 
AU/9 4/0 04 8 0) *5 =fcU?WO 9 6 / 3 1 0 9 8 (PCT/AU9 6/0 
0 17 8) \z.\^ Mffim<D±%\,^XM$:m^^fc.timM=i>h9x h^^ML 

£ LT, y tTai hig^#fp 1402871. T^y ##fF5 , 3 1 9, 6 9 4/£ 

TV^ D ^3ffNffi#(Phys. Rev. Lett. ) 7 7 % * ¥ Is h # (Nugent et al)f 2 9 
61-2964 (1994) ; ft#^#(J. Opt. Soc. Am) A 1 3 , 1670- 
8 2 (1 9 9 6) „ rfltOijCtfcV^, IMW0 9 5/0 5 7 2 5^7 
^y*#f^5, 3 1 9, 6 9 4t£¥fc7jk£t[,X\<^Z>ffif8.<DXBit±. ^MffcSfel^ 
ffi^cC7)*i-7-^(^)^^J^5^P^^^oXM^!jffiU-CV^cOT\ 

4\ mfc(Dm^-mm<DMmt£mk j $>, mmv^^^x, m^mKm^rm^mt 
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* f ^/KD^^SU^S^l ^t, ^^-$51 ^^yl/^r— fl^CD^z-F-^ ;o*fej& 
5^i^SoS^^CDf5fll#'l±^^b3i^53S^:(transport-of-intensity equation 

nike polynomials) JiR^fDti^^jlLTV^ 5 :7— U ^JSHsUi, Ezfe^tf) 
-hiacOffl^MWO 96/3 1098 |i|«Wft,&<D?§{f M (V— *) £ 

, »i^OT©n-h^ i^^wu ^^y— (s) y— 

hfchT (^—T-V — (Nature) 3 8 4 3 3 5 - 8 & J /^^^.^(Wilkins et 
al)^ (1 9 9 6) &mm) o WO 9 6/3 1 0 9 8 £ Hfc&flfHu « 

^«©SK!ft, ^#O^M^fflV^5^SCD/ c CV^^^(microfocu 
s source) S:fflV^TflBft$n^X|ftaHfeHlfed»e>tlfcffii3 V 

hmk<nmmir5<D\z.mLttm&m3itrzz t-e&Zo 



(9) #Jt 2 0 0 1-5 0 6 1 6 0 

<*ft3<Btf03&(fcfc: J: •? Ift^Sr^U, 

J; o T £> £ ft 5 mmik SrfU/B Lt^ $ ft S eft& 5»fco 
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<Dtfo\Z-W$*tlXt3&\t\ It, itltf^ot^ -T^<— v 5 (image 
/>T3boTt)6^„ fftiECQ^ffi (derivation) fi s ^£>^#> 

#Sr/8^T\ »»¥M^»{ffl^E#^[^tfp v ofc^^^m^W^ (ev 
olution) RlgljSfttta. 1 Of L < li^H«±0»i©M*iS (diffe 
rential transport-of-intensity equations) < ^1 £ fc'cili^ L4#<5 0 ^Lfot 

(Fourier) (D%^U^m< ~ £ ^LTV^5 D 



(11) mm 2001-506160 

(install) £*lfrk%\^ mm (p 
enetrating) Jklt<ftH:*5V^*#fc «t oTfIS &*L;fctitfBM50>>r ^ — ^«r&5& 

^7Alf B ^ £?l£L<}±. Ml^*tb« 0 

. ±mMcMmK mfcX»(DAHmzffiXm<DQfflMt£=it~-Ul/X (coherence 

o 
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t^xn^ ±mmmK mi^x(Dxmm^m^(D^mm£^ ^—u^^^m 

(b ) ^x(D^Hmx(Dm^Bm^m^^t^m^(DmM^mm^mm 
muim^i,(DXhn^^M^^nt^—^(Dm^i^^m^^±^(o^ 

y^'^fAy7 h^T^fElt^|£<b 

^=^^19 ^mt£ifc^&-hfc.t>i-i>(Dx]bZ) 0 7£mmi-z, sfcjo-, _tfsm^w 
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{tLmmm^m.^, iiLm^mrnvx^^K ^v<n-m^m^mmv 
mm<7y^m^^f^m^o)mmmmh\mmL-tz.mwim(D (tran SP or 

t-of-intensity) UftJfU^£ffi< ^ t <fc <9 , 2ti^^ttl!U-T#jf$f' J; 9 

So ffcgij©Mli-es, MiW-©Wtt, 2ox«^fim±^3S^ 

^M^^-^t'MiSbfcbiE^^i^^g^:^, rta^Sit (i6) , m 
b<tt N ^c^^&s^is^ (is) tfcotu<, t^mfenmmJrmi- 
£Z>i>(DXfo% 0 ^(DWio*) b l-c, #tci^S^: (16) cof^cD 2 ri^c^c 



(14) 
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0. 5 k e V~ 1 M e V«eit"fc ^) , ^iil||^^Xl©iI[i, 1 k e V~ 

mevm ®>mz£ztiLn<Dmm&. mm^ti^xnm^tix-h, &s 

(Dirichlet) , (Neumann) 5gb< ttJS8IWfc«*^«:^r L 

mzmmfrti%i£tcm<Dxmy£¥Wi(vM&&^-fmxfoz> 0 
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— # *<DMM (source) S fjx.tf7^;^, (M 
*.tf:7$? (Fuji) CD^^l/— h) % 3g=L<te, SW^I^V^^ (CCD) T 

M^^^^-eoSHgf-efeip , s H**<o^aKit:ST?*>« 0 Mx.fi 2 o k 
/h£ VMS 3a fltfri^<offilWfi<jft=»t — Miittti^#t(i 

fc«fc t>flM¥*;h/Si&KflS*>3„ tOayby^ h (contrast) ;ftt«$rt&£fc:*3tt 3 
SfS^BBRWre^at — (Pogany) fi&[3fcfrjR. 1^ 
rc^^.. ^f^^h^A. (Rev. Sci. Instrum. ) 6 8 2774 — 82 (1997 
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* hMi^m (imaging) (D i o(D^(form) icft}fo-tz> 0 mmm<DQm&)ftffimtf 

o 

as, ma mi £ tix v > &i n $ n-m^ma mi & ntim m<Di&Mm<D ^ xmu 
^(Dmf&tmx-zwm^ r^»^*^o^-c, -r^-^^fcnt-s^TO 

tfcmS&Dte % jftiWttt, 6 6MH z 4 8 6 C PUSrffiffl U8*?ifc 

ffi^^tti^-e$> "9 , mmn, — m^iEjf^ (grid) ^5 0 ^tL^©» 
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mmfettikm&nmmiz.titff'rz* tittup &mmn. mmmm^m^ #® 
b<D%m&ti-fcmmmk, ^h^c^^nt^—m^m^i^mrnvx^ & 

BttoSk (transport-of-intensity) »^*^CSr#< £ t &-«fc <9 > S^ft©M 

— r% wmm$t5>m&*i£.m^ u) ~ (6) izzvmmtstiz&o 

H2^**L«ffi«5RSr#flaUTiKKi-<5i:, 3fe«iZ_htf>j£ z =-R. (R.» 
X) Kl'fcflli-««[SX = 2«/k<Z)^/R3teaS*r#^.«o ^(source)**. M 

=0-?3t*llite:iB8£i-5Bi (x,y,o) £ co ffi \z.ffrM £fri& W^-W- % WM~ir 
So ScWfi. ®z = ofc«fc ■9«iJ^#^^-t-5(|2l2) 0 w&mm*i\ 

#t?*E z = 0"?©^* 7-»MT*fe§ 1 15 0 <f>(x,y)=k¥ 
(x,y)fi % ^^SriiSStoSifl^itJ^StetB Titxllj I(x,y)= a 2 
(x, y) !4^-f-53SiaT?&« 0 

z >0— (D!t^u (x,y,0) = uo (x,y)0^{i % ^./VMsjV 



u (x, y, 0) = uo (x, y) & if H 1 W- >J — - ;/> 



(18) 
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M^m^US^^y)**. ( 3 ) 

\tf(je,y)sOanda<'x,y;sl.when(j^+y)^</ I .c/«R l : (4) 
la; a; yUy)l <«R')' <""". m' + n 1 > 0, (5) 

I ocotii ±c > o and I a ; a ; « c«yol « csj a; a; , w' + n* > o (6) 

R' =R, R 2 /(R, +R 2 )-C$>0, Z = R 2 (R 2 »l) {4, l">f — 5^ 

s-fc, &w (5) {4, w«awt»^t5 0 i«z=oM^ 

— i^® z =R 2 tCOP^^^^^V^i k&&m-r?) (I V 2 ? I «1/R'-Cfc5 

tun-it^ £vmmi-m^temx*<Dmmft^mm-tz>o w », Ait* 

So 

©Tttt, Mitten i^vM^£/Bv^f+|f-e# 5 : 
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R = Ri +R2 "Cfc Y) > 
C ' y) ~2J^~ + ¥( *' y) ' & 

Iw-e, mm-±, m&Jrt. (x\ y') fc*tJCSi-5^-CO>{ff?^ (stationary poi 
nts) (xs , y s ) ^LTff^^tt, sgnS*. M (x., y s ) T*fffl& § tbfc(fc 

+BBat8c s <z)^^©ii^ifc7)^j s "(D^cDmm^WL^-h ^ det s *. n^con 

O (k ' ) I ^const/k-Cfc5o (6) «\ (9) ^&^-CB<9<^f 

(x., y.)jC*tUT£JlTwS:^#b*l/« : 
x' =Mx s +R 2 x (xs, y s ) 

y'=My s +R z f, (x. , y.) (10) 

M= (R, +R 2 ) /R,-CfclJ x M#K$C :r, = d?/d ql~*frb 

-c¥',o^-e^iBU-cv>s 0 ^ (10) « % j& ( Xs , y 5 ) *e0>4&#¥SU:a» 

®ft^#^btbfc^ ( x ', y ', r,) ±^mfo&y£m<7)®iM$:m&-t 

3 ; 3£SfcMttMflfcOffiF*Ofil«re*)5 0 (5) (10) tfsnft— <£>j|? ( x 
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T*fo«9s mm^mtlE~(:3b V (^tlK£<9, sgnS"=0) , ^<Dft?\ttmk^ 

detS"= (1 + R' V 2 ¥) /R'' , R' | V 2 ? | « 1 (12) 
H^.y.^s —^^ expfiSU„y,)>. (13) 

2 2 

I (x',y\ R 2 )=M I (x. , y. ) [ 1 — R ' V ¥(x s ,y s )] (14) 

3\ #^^(D^;(io)^fflv^T^ b^(i4)^^^-rs ir, 

I (x s , y, ) = I (M ' x -M * R 2 ¥' x, M ' y' -M ' R 2 ¥' y) 

= I (m' x' , M * y' ) — R' (V I -V?) (M ' x' , M ' y' ) (15) 
(15) £r (14) f'ftAU x=m" x\ y =m' y' km^T^k, 

M I (M, , M, , R 2 ) = 

I (x,y)[l-R' V 2 ¥(x,y)-R' Vlogl (x, y) • V? (x,y)] (16) 

r<7)5£f±, m^Htm^mVf (*fe# (4) - (6) ^J:5fB3**nSJ: <o 

ytm^hm^Rxfm^hm^(Dmm(Dmmkvxm&-r^ 0 
mnx%zm&. m^^y?* v\mM$mR' \^ mtt&mm-rzm 
kam^— M^m^n^iiLm^^ h^^zf^^r^^itm-r^. v?=o 
^t^v 2 ¥=0(7)^, s (i6) fe%mkm^m(Dm\^m^£^m&\^-& 

r(^y)=-^-J o p(^y.z)<fe, ... (17) 

Tf-mmi^ (i6) [4, ^ntc^im^^xmm.^^ vy^ vtmm^^xw. 
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-V-[I(x, y)Vf(x, y)] = F(x, y) (18) 

F(x, y) = [M 2 I OVL, M r , R 2 ) - I (x, y)]/R' 5£ (1 

5£ (18) tt N R^OWir^^^^^^^tLa 5 ?®^^^^^^ (T 

ltd, TIEilor, 5£ (18) f± N ?t$^IJ^$tb5 2o(D®D 1 ^D 2 ratD 

mmfimmsh-ehz HK5£u&i^<t-efc;5o Jg2^ ^ (is) 

t i K^mmm^mmAtim^mmL-i: 5 s (is) o;frs-ef±mft 

5»^5rti«f>^fc^ gP^, MSfcF(x,y)<D##, fip*,, SEfilR' 

j±R a ^e#ift^.e>ti5 0 ^©^is^siss, A^«iaotM^tt 

. 3%*<D5£ (18) ^mi?f^(7)^^^^<7)jgffl^ 
K^V^C^fD-efoS^ rtitj;^ ^ffi_b<D^ifiS^u 0 (x,y)^Hi-S^ 
t£#:#5£ (4) - (6) t^-5Tfgt^S 0 f-^^/V*5 

^tLfc^iliSu (x, y, z) , z > 0 fc&K&fF-Srg^ ^^»AEfiE^Hi|-efc5 0 
5£ (18) £$K^--^&^£JLffii-fctf>i;i, ^»fc&CDl><0/?>MD$t# 

^#^Si-5^^fe So -<d±5&»#^#{2^5*; (4) fcffli^scitfc: 
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Y(x,y)/r=0 (19) 

HBBKfc^ *f4 V ? \sy h(Dirichlet)«S#^# (19) 7£H"Cfc<. r_LKl 

l2few^m*fctt^^^$ixfeSEffia5S9^$tbjfev>«^tt % Wife 7 



(19) £-ffll>fc*£ (18) tt. I(x,y)^C>0. fcf'LCJiS ( 
^ J: ^«Wt#^^fflv^fc |R|]B*Rfet&H:, ^«<Z)#Jp®»[* 

whs (is) - (19) tjj^is&zTfmMt&mft&WiZtofflmni&mz 

M 2 I (Mx, My, R 2 ) tI(x,y)iZ$>tt %mm±, »*U<tt, r*Lf><D3!§l£ (^L-Tfc 
tt-e#<. S (16) (5) mi«J3Si$a«:J;ij *>r±5d^/jN§<fce,fe 

^®_h^*5V>r^^t^. IP*,, I(x,y)=I.<Z)i§£\ 2 5H(-D,D)x(-D,D) 



(23) 
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, ^>d\^n^mmmmwm^m^t^ as) (D^mm^, rm<D 



\^£*)%hthZ> 0 :rt\ ¥™ *5j:tf F. (x, y) *3 J: TJ< (gUfcftj 

»J^pTfg^) M#f F(x,y) = [M 2 I(Mx,My,R2)-I 0 ]/(I„R')^7-ym#i6:-efe 

-So 

^®J:^*5V^T^$^^^^-e$ ) 5-|^/^^ N ^ (16) (Dft^ 

im. * sr b , *r$tt sis wsl & z> & mux # * v vga? 

-cfctb ^ (is) o*Hfrgir±-?r©ffliogiJ:5 t/h*<-e#So =fc 5 

. ^ (is) t±«a*fefcJ:'3#< r^^-e#s„ s (20) t^-c*>s 

S!l^^^c"Sr^$^I(x >y )^j;i9gm$tbfcMm~ F (x, y) <D^(d- 
5£gSt£L>3rJBWc5£Wu (18) v>te<Dlfci&U-Z$>?>kILte£ti,Z>Z.k&7Fi 

(is) - (19) iiwr^7y7^^:©^©» i o^ffl^t, ifcffiift 

m^\%m-rm^<Dijmu, mm^ it n^mm^ it nmMJimxwt^ 

('tiSbTV^o 

bm&.<Dmjj$:mmzB\%M-f^btfx*%% 0 




(20) 
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-eft £tt/-Tl>£;b\ J; 9 M;£ L< {iCd-Mn-Te^U^ Lfc— ^tg^/V^t— 

^$>m§^£n< ^m^^ij^u-c^ToTv^^o i2i 2 ^TO#m-r^. t lt, m 

tf(r,r) = J £/(r. v)exp(/2ffvr)dv . (21) 

0^<7>i£itt$ite§ (paraxial wavef ield) £r#PLT^5 0 4\ S (r s v) £j (^17 

SiTjsM-Sir^o-RVj. •[5(r A ,v)V Jl y(r a .,v)], (22) 

£ft<9, k </> (r± ,v)=argU(r± ,v)-efe«9, :£TcDWlkcZ)3lifc<£> U ^ M^z=0&: 
fV^t^o =ZJ * C2— A<D#^"efi, U(r,v)=U(r) 5 (v- v.), S(r,v)=I(r)5 
(v-vo)^#, {£*@k c/> (r,vo)fik d> (rx )=argU(rx ) ^t^ 0 

TIEtt, 5£ (2 2) ^Jl^t&Htcl^feo-C^-rSr ^^J: (9#^tL6„ 
/(r, ,*)- ffci) = -RV X - [JSd^vJV^O^, v) dv], (23) 

IIU I(r)=JS(r,v)dvtt, (B#M¥^J)^it[l 4]«i" 0 ffj 5£ L fc £ 5 ^ £ 

(phase derivative) Id M ^f+tf T V ^ £ 0 

(22) fiTf2»£5«W^i-3r £^-e#3 0 
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S(r JL ,J?,v)aJ(r l ,v)D-RV><r i .v)]. (24) 

7*Mfc-efee>, t>o*SRUi ft* [5, 8, 9] D 

5(r A ,i/) = S"(r ± , v)exp{-jMr JL .z'. v)(fe'} , (25) 

Vdi.v) - y/*(r x ,Y) -j8(r L .t\vW , (26) 

IIU -h#^C^ Tinj Ofc^jjStt^— WAltt^tf&L, 

^(r.vjHo^Mr.^), (27) 

5(r., )s ^(r.v ( ). (2g) 

i£ (2 5) (2 8) (2 4) ^ftA-rSi. TfBiW#£>*L.5 0 

S(*. v) = S i -(v)cxp(-CT s Af 0 )[l - R V>*(v)+ R o* v> 0 ], (29) 



{fiU n [i^TOit(0?[t(Dy ^ h^ib^Tfo>9 % M.= J|i(r± ,z',vo)dz' 
. = J 8 (rx ,z',vo)dz' 3r*LTV^ 0 S(2 9)[^(t5^Si([])ft©M 
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in in 

^tAltt5WI©i|#tt, fiP^s (v) t<i> (v) t ^iBa-efo u . ffeffiT? 
[HMot) ayje-e^swe&ttfi, s(2 9)iii!5:ofcSftTO^W5 

ftffif. (r± ) f»?yy« (3 0) £r#K r (XfitH^ 

fcSESt*r3i&3?a $ *>5„ nsiws&*&— ^Mfr^ftss: (30) t^-rsfi? 

2o©«©tta = v./vM (3 1) ic:*5^5^^^ h/V3SS<^Jt^«t 
o«^^'i^ (3 0) RXfi (3 1) J&^WbJ&^fc*,, ^^*5V>T 

tt, ^axbo^rau s: (30) ^fflv^r{itewff^n^-^{c*5(-ts^^- 
t—sri'? (Kfkft) ^fc^^Sil^^; (30) ©rtp^fiSrfsrtm 
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mnmtemm&wm^mz-Atizzt&x^Zo (22) <d" w <d 

M , S(Mr At /J,v)-5(r 1 .v) = -U'V X •tf(r L ,v)V 1 v(r x , v)l>. (32) 

iit, M= (R,+R) /R, n^£(DffiWC?fcZ) 0 R ' = (Ri ' + R ' 

) ' RTfRi te%Mfrbmfc-£X*(nmMx~&% 0 (3 2) fabmm&miiiV. 

±m(D£ ?\zmm*mbb, ^ (30) \z.n^xmm^{±m^M-r^ tfry^jju 

&:$:nZ>Z.bi±mmX&<9, V (rx , v) (rx , v) = 

(rx , v) -ri V (2Ri) RSrR' ^^«9#XL, ySrft 

^7' (-5i ( 3#x.5o 



stMij^^HfT-r^^i^RTt^-efeSo jhiE^; (30) ;&rj? (32) 

expl-ff'Af^rJ} = expi-^ /7 0 }[1 - <t» j£(r A )l, ( 34 ) 

ifr"Ct> I <r 3 M 0 ' (rj I <<1T?&5 0 ^fcJ^^f-^^/H-AI^-ra^: 



(28) 2001-506160 
feS^t (v ) =S m (v) exp { cr 3 ~}rfo } SrffiWt, ^C#5Jli^ 



- v >» = J rrnr : ,„ • 

s ,n (v) ruV (v) ^$^K^TgE*Q-e&3 0 ) «k fcffi 

oO^Iftl (R) = I (r ± , R) = J S (r x , R, v) d vJ&»£>iLo# 

w£ N t> URUJWJlSV^ — (r±) Sr#Jtt^AtbS^^fc 

fc2o(D#^,(Oijij^b^oltSi^^-e#?) 0 s£ (34) ^ (2 9) KiXA 

out 2 in 

a = I (R) - JS (v) [1-RVi ¥ (v) ] dv, 

out 2 in 3 

b — | S (v) [1-RVi Y (v) ] a dv, 

out 2 out B 

c=RjS (v) a dv, Wd=-fS (v) a dvtfe5„ 

in in 

(Sfclft-CfBinfctfWlTSj (v) ^.OTj (v) , j=l, 2lcJ;oTI5x6$ 

is (R) , j = l , 2dS-5-*ie>;h,;/fc£:#U: % Mo' fi5£ (3 6) (Dttfttf- &Mi>> 

-viitf 0 = <**»-«A 
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out 2 in 

aj = Ij (R) -JSj (v) [1-RVi ¥j (v) ] dv, j=l, 2 

^tLfeW^fi, X*fcflfcfH3&S, 3ftfi|fcS££SS; (Transport of Intensity eq 
nation) ^ffi^T. Kmz?&<>itmfetiLm^btlZ&&mfei>*bft$i£tlZ £ 

oT^t^HS^ ^(DX^? hSl'&B£R.Tfi1£'&&L&l3i'7V*-V (prio 

ri) i LT^Pf)ixrV^5 0 rtOT^n— ^b<{±, fifiM (phase r 
etrieval) MWifc9clL^%M (source) OUff ^^^^#14153^ Sr^tfC*) 5 

2fe"C\ ^^jftfiLti^ (phase — contrast) RXJ^MlRM (absorption— contrast) 
tfbix-S 2oi7)ji|t^f,o 

(2) ^^^loasjtsi-siftais (Mxtf, # k$ • • ^/wwt: 



(30) 3#* 2001-506160 

»WJ^@^tti^o rfD^^^'J^tt, Mill =c-*;vm-mifo-fZ> 
^yti^DE-e^o-c, & -5 «ps FTt B *1W*I« C £ <9 £ $ *T 

mm) -rz^-t m5«^ox, fe^v^^^^^m 
^nB&*fe3te». xf±i*ft (Fi) ©s(r30M*frw«oif^e>d^Ba**tb5 7-f 

i-CfeoT, Htr^tt5^ tdS"C#5. ^-^y^fpKmir^m^MU^ 
SAfttfeH-lftWKH^tt^IJ^-y (priori) Ltfe btlTV^ 0 

j&^Cjtf);*^*' WV^flJWT^ ^/J?/V— v^a V (deconvolution) . foSl^i^H 
idS-e^^) 0 (Bayesian) <SPW^36<3< * fesfcaHPSfc^ifefc^fc 

wley) jgas, fc3'h£fc3©jEGh? 1 t>o-c\ «t©J:5J'1«SIWk:*ixSi:fc*sfiEM 

* <x,y> = i *> <x,y) exp( " ik 4?- ) * ^ (x *y> (38) 



-S r W<x,y)] e*(f,.y * ^(x,y> e xpliT\R 2 (f I ^f/)]Q(f )t ,f y ), 



(39) 



(31) ^2 001-506160 

,) = F[q(x, y)](-*5V^^-t-5, i V^o fe^jf€*£8UBi-3o ^»ff**^ 
^^tbS^^y^^ ^^Si^»^oV^-C«s 1 9 7 5^©J. M (Co 
wley) (clJ:S[EliFf^S (At^TV ^¥ : TA^f^A) £#Hg£tbfcl\ ggg-f 

SatW^tltttfc, 1 9 9 7^(7) (Pogany et al) «fc 5 N Rev 
. Sci. Inst. 6 8, 2 7 7 4 - 2 7 8 2 ^Ji-tt} £tb§ 0 

4£S£BI8cfcJU * (x, y) t (x, y) &tf|t (x, y) t (x, y) 

te/h&V^4Kj&i-*tfJ, q (x, y) = 1 + i <*>' (x, y) (x, y) 

iElt5ii:^-c^5 0 <f>' (x, y)=-* (x, y) t (x, y) 

"Cfc 9 , ^O/i ' (x, y) 



= M (x, y) t (x, y) /2-e*>5„ fiiitOy-JJx^H, ^©i, 

Q(fx, f,)*f6(f., f,)+i*' (fx, f,)-M' (f,,f,)i:t5ri:fcJ: 
^ (3 9) 5^lB3*i-Sit^-C#5 0 
-^«p[Wf,.p]PCi,,9*»'<r t ,9-M'^ 1 f y )], (40) 

r ^{d*5V>-C, % (f x , f ,) = x 1R 2 (f /+ f /)-efe5 0 ^ (40) L 
I « 1 - 2*' * ^-'[sinW] - 2/*' * ^"'[cosCx)]. (41 ) 



(42) 



|_"^S(5o"J • (43) 
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(Dmm. 1 . rx? 1 2 ^jb^ ^ns r t - tbfe ran j5c« flic© r. &t>VXfi 



^'(I l -l)C05(xi) 



^ sm(x,) cos(xj) - I 



sinOfj) cos(x,) 



(44) 







^-(I r 1) sink,) - ^0,-1) sink,) 


,! 




3 


V 





(45) 



#J&^ "r y £ fix V 
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m.S:X = 0. 15 4nm (CuK.MI) "CS)tJ, y — X • mftmEM&Xfi 
WiW- • Hfl^MEEBtRi = R 2 = 0. 2m-CfcO, LWW = 0.1m^oM= 
^#feX|«Mffe§^«^fc (0 2) 0 6 
4 0X6 4 0Mm ! ©t^XT*fc^ HI 4 f fc^Sft/tftfl^B (x,y,0) ± 

Hfi, [-0. 8667, 0. 6706] =7 v'TVCfeofc,, 

Hf{^¥®±<^^^ I (x,y,R 2 ) tt, 1 2 8 X 1 2 8®*<7)^ 

UyK (grid) _b-e, 7^ (Fresnel) fcft (7_h) ^HUTT 3 ^ £ £ D 
tMjL^tbyto #fetUfc^^I (x,y,R 2 ) <7)^<5r— /Ht^^tt/c®ftM 2 I ( 
x/M, y/M, R 2 ) 0 5*Hj:^£;}VCV^5 o J£^<£>fc£), ^tB^^^^T 
is (Laplacian) <Dn\-%^fbtz. / ^^ -v' <J> (x, y, ()) ^P*/^^ 

¥*m^te: 4 . 6 5 o fc 0 

^(D^m<Dmmn^rc, m—x^^^m^, -r^*?*^ (1 6) ^comk 

I (x, y) = - 1. 647+3 X exp { - (x +y' ) / (2 * 1280' ) } 

mmm-z. [i, 1. 1 2 4 3] (Df&ffl^*b-cv^c 0 m^®±<D5s^^j 

I (x,y,R 2 ) r±, 7k^^Mt5r £fc.£«??KJI&*Lfc: 0 
(7)#^I— *htS-f5ilfffelJ: rbT^yh (vignetting) j ttiBL (HI 8) , 

BtR' = o. im-eSB«t»iru a*oi£ (2) £jI/Bi-<5r .He: J: 9, 
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6 . 6 7 %<D)v— b^ws-etot, 7€(om^nm^-r^ - ^ ft-zgit 

(1219) 0 rcD^tt, ^I^ffiJi(7)M^»^-tt^Wiffi«mft-efc5^ 
H»i]2 

in i o~ 1 5 mt£Z>iB.(DR2 K&tfz> 2-D(DWiigLfrh<Dm8Rz$mn<Dm 

t©WJ^tTl^ 0 mU U t) W7x-X U t) C0^^bT(±, 
CSIROCnd" (ffiM:logo) J3V^tl,-Cl^ (^rtL-^tU |2| 1 0 % 1 1 

) o ttf#i-ov^T{i, {Steo. o (m) 3U±o. l (6) m^tu^-e&r). ^ 

# (I©nn*) 1 (fl) 3m 0. 0 (g) <D\,^-fthfa-?JbZ> 0 

Mm (^S^) 1 AO^ttlS, 0. 2X0. 2mm 2 (512X5121 

*) ^LTR 2 = 8 Ocm (Hll 2) _&.t£R 2 = 16 0cm (HI 1 3 ) T? 

^"erfg^fcS irV^o^c^(7)-efc^fc 0 il^fcSST/^'UXi (4 4, 4 
5) £*}gffiU ^tt, ^-e«:&V^C><7X 9J§&{-f&iSn?#^ 014, 15 
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